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Fisheries Institute, an industry association
located in Arlington, Virginia. "They've
submitted their requests, but the FDA is
slow to move."
Still, says Otwell, "My bottom line is
that seafood remains the safest source of
muscle protein in the world." And contrary
to the current situation, which focuses on
concerns about safety, Otwell maintains
that in the next 20 years "the biggest [issue]
will be availability, period."
One-upping the LD50
Since the 1920s, the most common
method for testing a chemical for its acute
oral toxicity after a single exposure has been
tO "feed" it (by oral gavage) in different
amounts to groups of rats and then do a
body count. This test is called the LD50,
for lethal dose 50%-the dose at which
half of the rats died. Measured in mil-
ligrams per kilogram (mg/kg) body weight,
the LD50 helps classify and label chemical
hazards in the workplace, at home, and in
cases ofaccidental release.
But the LD50, the so-called classical
method, has come under sharp criticism
from animal welfare advocates for its use of
30-100 rats per test. In response,
researchers at the Food and Drug
Administration (FDA), the EPA, and
Procter & Gamble have developed a new
alternative test method that was approved
by the Organisation for Economic Co-
operation and Development (OECD) in
June for use by its member countries. The
new method is called the "up-and-down"
procedure and uses a fraction of the num-
ber oflaboratory animals used in the LD50
while producing enough information to
evaluate the consequences of single chemi-
cal exposures and to serve as a basis for haz-
ard classification and labeling.
"The up-and-down procedure reduces
the number of animals used by two-
thirds," says Katherine Stitzel, associate
director of the human and environmental
safety division at Procter & Gamble. "The
classical method typically uses 30 animals;
this alternative method uses 6-10. In the
classical method, you dose all the animals at
the same time, so you might kill all the ani-
mals at the same time as well. But by dos-
ing them one at a time with the up-and-
down, you don't have a lot ofdeaths."
While still using the term "LD50" as a
unit ofmeasure, the alternative method was
designed to reduce the pain and suffering of
laboratory animals. One rat is weighed and
tested per day, followed by a wait of 24
hours to observe the outcome. The dose is
then raised or lowered for each subsequent
animal, depending on the outcome of the
previous test. For example, if the first rat
survives the dose, the second is given a
higher amount. Conversely, if the first rat
dies, the next receives a lower dose. The
higher and lower dose changes are adjusted
by a constant multiplicative factor, usually
1.3. The process is repeated until 4 animals
have been dosed after reversal of the initial
outcome.
The LD50 for each chemical can then
be calculated. The lower the LD50, the less
of a certain chemical is required to kill an
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Good news for rats and researchers. Approval of the so-called up-and-down procedure means testing for chemical hazards will involve fewer rats and provide researchers with more accurate information.
animal. For example, the LD50 oftable salt
is 3,300 mg/kg; for acephate (an insecti-
cide), the LD50 is 1,494 mg/kg. For chem-
icals classified as poisons, the LD50 can be
as low as 4 mg/kg (for the pesticide
parathion). The LD50s of different sub-
stances are printed on the labels of insecti-
cides, pesticides, and other chemicals,
accompanied by the words "danger," "poi-
son, warning, or caution.
"I see a benefit [of the new method] in
terms of fewer animals dying and suffering
in comparison to the classical method," says
Andrew Rowan, senior vice president for
research, education, and international issues
at The Humane Society of the United
States. The animals are also observed for
signs of severe distress, pain, or impending
death so that they may be humanely eutha-
nized. "Some still suffer with the up-and-
down," says Rowan, "but each is given
more attention. When symptoms are
observed, something can be done. The clas-
sical test method was badly in need of
replacement by something like the up-and-
down."
"Another advantage to the up-and-
down procedure is that it provides a more
accurate estimate of the LD50 than other
OECD test methods," says William Stokes,
alternative models group leader of the
Environmental Toxicology Program at the
NIEHS. "Other methods only give a range
for the LD50, and for classification and
labeling, this range is generally adequate.
But the more accurate estimate with the
up-and-down method helps set the dose for
subsequent studies and helps when mixing
that chemical with other substances. For
chemicals that will be used in mixtures, this
more accurate estimate will reduce the need
for additional LD50 testing."
This more accurate estimate, adds
Stitzel, "is a great advantage to us when we
market around the world. With the classi-
cal method, you test at levels that fit a
classification system. But in the United
States, we don't use the same classification
system as they use in Europe. The up-and-
down method comes up with a number
[for the LD50] using a statistical method.
And it's statistics that allow you to do
them one at a time. The number is what's
most important.
The up-and-down procedure should
mean greater efficiency in laboratories and
better conditions for test animals.
According to Stitzel, the OECD is current-
ly debating whether to drop the classical
method from its guidelines.
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